(19) 



J) 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
07.05.2003 Bulletin 2003/19 



(H) EP 1 054 050 B1 

EUROPEAN PATENT SPECIFICATION 

(51) mt ci 7: C10G 9/14, C10G 9/00 



(21) Application number: 00119326.7 

(22) Date of filing: 22.03.1996 



(54) Method for providing a tube having carbon monoxide inhibiting properties when used for the 
thermal cracking of hydrocarbons 

Verfahren zur Versorgung eines Rohres mit Kohlenmonoxidhemmenden Eigenschaften beim 
thermischen Kracken von Kohlenwasserstoffen 

Methode pour fournir un tube ayant des proprietes d'inhibiteur de formation de monoxyde de carbone 
lorsqu' utilise dans le craguage d'hydrocarbures 



ffl 

O 

o 

<t 
in 
o 



CL 



(84) Designated Contracting States: 
AT BE DE ES FR GB IT NU SE 

(30) Priority: 23.03.1995 US 409292 

(43) Date of publication of application: 
22.11.2000 Bulletin 2000/47 

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
96104603.4/0 733 693 

(73) Proprietor: PHILLIPS PETROLEUM COMPANY 
Bartlesville Oklahoma 74004 (US) 

(72) Inventors: 

• Brown, Ronald E. 
Bartlesville, OK 74006 (US) 

• Reed, Larry E. 

Bartlesville, OK 74005-2461 (US) 



• Greenwood, Gil J. 
Bartlesville, OK 74003 (US) 

• Harper, Timothy P. 
Bartlesville, OK 74006 (US) 

• Scharre, Mark D. 

Call Box 10003, Guayama, PR 00785 (PR) 

(74) Representative: 

Dost, Wolfgang, Dr.rer.nat., Dipl.-Chem. etal 

Patent- und Rechtsanwalte 

Bardehle . Pagenberg . Dost . Altenburg . 

Geissler . Isenbruck 

Galileiplatz 1 

81679 MOnchen (DE) 



(56) References cited: 
EP-A- 0 540 084 
DE-B- 1 234 205 
FR-A- 1 468 873 



DE-A- 2 307 300 
DE-C- 4 405 884 
US-A- 5 284 994 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 054 050 B1 



2 



Description 

[0001] The present invention generally relates to 
processes for the thermal cracking of hydrocarbons 
and, specifically, to a method for providing a tube of a 
thermal cracking furnace having carbon monoxide pro- 
duction inhibiting properties when used for the thermal 
cracking of hydrocarbons. 

[0002] In a process for producing an olefin compound, 
a fluid stream containing a saturated hydrocarbon such 
as ethane, propane, butane, pentane, naphtha, or mix- 
tures of two or more thereof is fed into a thermal (or py- 
rolytic) cracking furnace. A diluent fluid such as steam 
is usually combined with the hydrocarbon feed material 
being introduced into the cracking furnace. 
[0003] Within the furnace, the saturated hydrocarbon 
is converted into an olefinic compound. For example, an 
ethane stream introduced into the cracking furnace is 
converted into ethylene and appreciable amounts of 
other hydrocarbons. A propane stream introduced into 
the furnace is converted to ethylene and propylene, and 
appreciable amounts of other hydrocarbons. Similarly, 
a mixture of saturated hydrocarbons containing ethane, 
propane, butane, pentane and naphtha is converted to 
a mixture of olefinic compounds containing ethylene, 
propylene, butenes, pentenes, and naphthalene. Olefin- 
ic compounds are an important class of industrial chem- 
icals. For example, ethylene is a monomer or comono- 
mer for making polyethylene. Other uses of olefinic com- 
pounds are well known to those skilled in the art. 
[0004] As a result of the thermal cracking of a hydro- 
carbon, the cracked product stream can also contain ap- 
preciable quantities of pyrolytic products other than the 
olefinic compounds including, for example, carbon mon- 
oxide. It is undesirable to have an excessively high con- 
centration of carbon monoxide in a cracked product 
stream; because, it can cause the olefinic product to be 
"off-spec" due to such concentration. Thus, it is desira- 
ble and important to maintain the concentration of car- 
bon monoxide in a cracked product stream as low as 
possible. 

[0005] Another problem encountered in thermal 
cracking operations is in the formation and laydown of 
carbon or coke upon the tube and equipment surfaces 
of a thermal cracking furnace. This buildup of coke on 
the surfaces of the cracking furnace tubes can result in 
an excessive pressure drop across such tubes thereby 
necessitating costly furnace shutdown in order to de- 
coke or to remove the coke buildup. Therefore, any re- 
duction in the rate of coke formation and coke buildup 
is desirable in that it increases the run length of a crack- 
ing furnace between decokings. 
[0006] It is thus an object of this invention to provide 
an improved process for cracking saturated hydrocar- 
bons to produce olefinic end-products. 
[0007] Another object of this invention is to provide a 
process for reducing the formation of carbon monoxide 
in a process for cracking saturated hydrocarbons. 



[0008] A still further object of this invention is to im- 
prove the economic efficiency of operating a cracking 
process for cracking saturated hydrocarbons by provid- 
ing a method fortreating the tubes of a cracking furnace 

5 so as to provide treated tubes having carbon monoxide 
production inhibiting properties. 
[0009] In accordance with the invention a method for 
reducing a concentration of carbon monoxide present 
in a cracked gas stream produced by passing a hydro- 

10 carbon stream through a tube of a thermal cracking fur- 
nace, as defined in claim 1, is provided. This method 
includes treating the tubes of the thermal cracking fur- 
nace by contacting it with a hydrogen gas containing a 
sulfur compound thereby providing a treated tube hav- 

15 ing properties which inhibit the production of carbon 
monoxide during the thermal cracking of hydrocarbons. 
The hydrocarbon stream is passed through the treated 
tubes while maintaining the treated tubes under suitable 
cracking conditions to thereby produce a cracked gas 

20 stream having a reduced concentration of carbon mon- 
oxide below the concentration of carbon monoxide that 
would be present in a cracked gas stream produced by 
an untreated tube. 

[0010} In the accompanying drawing: 

25 

FIG. 1 provides a schematic representation of the 
cracking furnace section of a pyrolytic cracking 
process system in which the tubes of such system 
are treated by the novel method described herein, 

30 FIG. 2 is a plot of the weight percent of carbon mon- 
oxide in a cracked gas stream versus the time of 
on-line cracker operation for tubes treated in ac- 
cordance with the method according to the inven- 
tion described herein and for conventionally treated 

35 tubes. 

[001 1 ] Other objects and advantages of the invention 
will be apparent from the following detailed description 
of the invention and the appended claims thereof. 

40 [0012] The process of this invention involves, the py- 
rolytic cracking of hydrocarbons to produce desirable 
hydrocarbon end-products. A hydrocarbon stream is fed 
or charged to pyrolytic cracking furnace means wherein 
the hydrocarbon stream is subjected to a severe, high- 

45 temperature environment to produce cracked gases. 
The hydrocarbon stream can comprise any type of hy- 
drocarbon that is suitable for pyrolytic cracking to olefin 
compounds. Preferably, however, the hydrocarbon 
stream can comprise paraffin hydrocarbons selected 

so from the group consisting of ethane, propane, butane, 
pentane, naphtha, and mixtures of any two or more 
thereof Naphtha can generally be described as a com- 
plex hydrocarbon mixture having a boiling range of from 
82 to 204°C (180°F to 400°F) as determined by the 

55 standard testing methods of the American Society of 
Testing Materials (ASTM). 

[001 3] The cracking furnace means of the method ac- 
cording to the invention can be any suitable thermal 
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cracking furnace known in the art. The various cracking 
furnaces are well known to those skilled in the art of 
cracking technology and the choice of a suitable crack- 
ing furnace for use in a cracking process is generally a 
matter of preference. Such cracking furnaces, however, 
are equipped with at least one cracking tube to which 
the hydrocarbon feedstock is charged or fed. The crack- 
ing tube provides for and defines a cracking zone con- 
tained within the cracking furnace. The cracking furnace 
is utilized to release the heat energy required to provide 
for the necessary cracking temperature within the crack- 
ing zone in order to induce the cracking reactions there- 
in. Each cracking tube can have any geometry which 
suitably defines a volume in which cracking reactions 
can take place and, thus, will have an inside surface. 
The term "cracking temperature" as used herein is de- 
fined as being the temperature within the cracking zone 
defined by a cracking tube. The outside wall tempera- 
ture of the cracking tube can, thus, be higher than the 
cracking temperature and possibly substantially higher 
due to heat transfer considerations. Typical pressures 
within the cracking zone will generally be in the range 
of from 0.1 35 to 0.273 MPa (5 psig to 25 psig) and, pref- 
erably from 0,170 to 0.239 MPa (10 psig to 20 psig). 
[0014] As an optional feature of the invention, the hy- 
drocarbon feed being charged to pyrolytic cracking fur- 
nace means can be intimately mixed with a diluent prior 
to entering pyrolytic cracking furnace means. This dilu- 
ent can serve severaJ positive functions, one of which 
includes providing desirable reaction conditions within 
pyro\ytic cracking furnace means for producing the de- 
sired reactant end-products. The diluent does this by 
providing for a lower partial pressure of hydrocarbon 
feed fluid thereby enhancing the cracking reactions nec- 
essary for obtaining the desired olefin products while re- 
ducing the amount of undesirable reaction products 
such as hydrogen and methane. Also, the lower partial 
pressure resulting from the mixture of the diluent fluid 
helps in minimizing the amount of coke deposits that 
form on the furnace tubes. While any suitable diluent 
fluid that provides these benefits can be used, the pre- 
ferred diluent fluid is stream. 

[0015] The cracking reactions induced by pyrolytic 
cracking furnace means can take place at any suitable 
temperature that will provide the necessary cracking to 
the desirable end-products or the desired feed conver- 
sion. The actual cracking temperature utilized will de- 
pend upon the composition of the hydrocarbon feed 
stream and the desired feed conversion. Generally, the 
cracking temperature can range upwardly to 1093°C 
(2000°F) or greater depending upon the amount of 
cracking or conversion desired and the molecular 
weight of the feedstock being cracked. Preferably, how- 
ever, the cracking temperature will be in the range of 
from 649 to 1038°C (1200°F to 1900°F). Most prefera- 
bly, the cracking temperature can be in the range from 
816 to 982°C (1500°F to 1800°F). 
[0016] A cracked gas stream or cracked hydrocar- 



bons or cracked hydrocarbon stream from pyrolytic 
cracking furnace means will generally be a mixture of 
hydrocarbons in the gaseous phase. This mixture of 
gaseous hydrocarbons can comprise not only the desir- 

5 able olefin compounds, such as ethylene, propylene, 
butylene, and amylene; but, also, the cracked hydrocar- 
bon stream can contain undesirable contaminating 
components, which include carbon monoxide. 
[0017] It is generally observed that at the beginning 

10 or start of the charging of a feedstock to either a virgin 
cracking tube or a cracking tube that has freshly been 
regenerated by decoking, the concentration of undesir- 
able carbon monoxide in the cracked hydrocarbon 
stream will be higher or reach a maximum concentration 

15 peak, which will herein be referred to as peak concen- 
tration. Once the carbon monoxide concentration fn the 
cracked hydrocarbon stream reaches its peak or maxi- 
mum concentration, overtime it will gradually decrease 
in an almost asymptotic fashion to some reasonably uni- 

20 form concentration. While the asymptotic concentration 
of carbon monoxide will often be sufficiently low to be 
within product specifications; often, the peak concentra- 
tion will exceed specifications when there are no special 
efforts taken to prevent an excessive peak concentra- 

25 tion of carbon monoxide. In untreated tubes, the peak 
concentration of carbon monoxide can exceed 9.0 
weight percent of the cracked hydrocarbon stream. 
Conventionally treated tubes provide for a peak concen- 
tration in the range from 6 weight percent to 8.5 weight 

30 percent and an asymptotic concentration in the range of 
from 1 weight percent to 2 weight percent. 
[001 8] The cracker tube treatment method described 
herein provides for a reduced cumulative production of 
carbon monoxide in the cracked hydrocarbon stream 

35 during the use of such treated cracker tubes, and ft pro- 
vides for a lower peak concentration and asymptotic 
concentration of carbon monoxide. It has been found 
that the use of cracker tubes treated in accordance with 
the method described herein can result in a reduced 

*o peak concentration of carbon monoxide in a cracked hy- 
drocarbon stream below that of conventionally treated 
tubes with the peak concentration being in the range of 
from 3 weight percent to 5 weight percent. The asymp- 
totic concentration of carbon monoxide in a cracked hy- 

45 drocarbon stream from cracker tubes treated in accord- 
ance with the method described herein also can be low- 
er than that of conventionally treated tubes with such 
asymptotic concentration being less than 1 weight per- 
cent. In addition to preventing an off -spec olefin product, 

50 another advantage from having a lower carbon monox- 
ide production in the cracking of hydrocarbons is that 
the hydrocarbons are not converted to carbon monox- 
ide, but they are converted to the more desirable olefin 
end-products. 

55 [0019] The invention includes treating the tubes of a 
cracking furnace by contacting such tubes with a reduc- 
ing gas being hydrogen, containing a sulfur compound 
to thereby provide a treated tube. The sulfur compound 
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used in combination with the reducing gas to treat the 
cracking furnace tubes can be any suitable sulfur com- 
pound that provides for a treated tube having the desir- 
able ability to inhibit the production of carbon monoxide 
when used in cracking operations. 
[0020] Suitable sulfur compounds utilized include, for 
example, compounds selected from the group consist- 
ing of sulfide compounds and disulfide compounds. 
Preferably, the sulfide compounds are alky Isulf ides with 
the alkyl substitution groups having from 1 to 6 carbon 
atoms, and the disulfide compounds are dialkylsulfides 
with the alkyl substitution groups having from 1 to 6 car- 
bon atoms. The most preferred alkylsulfide and dialkyl- 
sulfide compounds are respectively dimethy Isulf ide and 
dimethyl disulfide, 

[0021 ] The tubes treated with the reducing gas having 
a concentration of a sulfur compound will have the ability 
to inhibit the amount of carbon monoxide produced 
when used under cracking conditions. Also, both the 
peak concentration and the asymptotic concentration of 
carbon monoxide in the cracker effluent stream are re- 
duced below those of a cracked effluent stream from un- 
treated or conventionally treated cracker furnace tubes. 
Specifically, for the tubes treated with the reducing gas 
having a concentration of a sulfur compound, the peak 
concentration of carbon monoxide in the cracker effluent 
stream from such tube can be in the range of from 3 
weight percent to 5 weight percent of the total effluent 
stream. The asymptotic concentration approaches less 
than 1 weight percent of the total effluent stream. 
[0022] The tubes treated with the reducing gas con- 
taining a sulfur compound will have properties providing 
for a reduction in the production of carbon monoxide 
when used under cracking conditions below that of 
tubes treated with sulfur compounds but not in the pres- 
ence of the reducing gas. It is preferred to contact the 
tubes under suitable treatment conditions with the re- 
ducing gas having a concentration of a sulfur com- 
pound. The reducing gas, which contains the sulfur 
compound, used to treat the cracker tubes is hydrogen 
gas. The concentration of the sulfur compound in the 
hydrogen gas used for treating the cracker tubes can be 
in the range of from 1 ppmw to 10,000 ppmw, preferably, 
from 1 0 ppmw to 1 000 ppmw and, most preferably, from 
20 to 200 ppmw. 

[0023] The temperature conditions under which the 
reducing gas, having the concentration of the sulfur 
compound, is contacted with the cracking tubes can in- 
clude a contacting temperature in the range upwardly to 
1093°C (2000° F). In any event, the contacting temper- 
ature must be such that the surfaces of the cracker tubes 
are properly passivated and include a contacting tem- 
perature in the range of from 149 to 1093°C (300°F to 
2000° F), preferably, from 204 to 982°C (400° F to 
1 800° F) and, most preferably, from 260 to 871 ° C (500° F 
to 1600°F). 

[0024] The contacting pressure is not believed to be 
a critical process condition, but it can be in the range of 



from atmospheric to 3.55 MPa (500 psig). Preferably, 
the contacting pressure can be in the range of from 
0.1 70 to 2.1 7 MPa (10 psig to 300 psig) and, most pref- 
erably, 0.239 to 1.14 MPa (20 psig to 150 psig). 

5 [0025] The reducing gas stream having a concentra- 
tion of sulfur compound is contacted with or charged to 
the cracker tubes for a period of time sufficient to provide 
treated tubes, which when placed in cracking service, 
will provide for the reduced rate of carbon monoxide pro- 

10 duction relative to untreated tubes. Such time period for 
pretreating the cracker tubes is influenced by the spe- 
cific geometry of the cracking furnace including its 
tubes; but, generally, the pretreating time period can 
range upwardly to 12 hours, and longer if required. But, 

15 preferably, the period of time for the pretreating can be 
in the range of from 0.1 hours to 12 hours and, most 
preferably, from 0.5 hours to 10 hours. 
[0026] Once the tubes of a cracking furnace are treat- 
ed in accordance with the procedure described herein, 

20 a hydrocarbon feedstock is charged to the inlet of such 
treated tubes. The tubes are maintained under cracking 
conditions so as to provide for a cracked product stream 
exiting the outlet of the treated tubes. The cracked prod- 
uct stream exiting the tubes which have been treated in 

25 accordance with the method according to the invention 
has a reduced concentration of carbon monoxide that is 
lower than the concentration of carbon monoxide in a 
cracked product stream exiting cracker tubes that have 
not been treated with a sulfur compound or that have 

30 been treated with a sulfur compound but not with the 
critical utilization of a reducing gas. As earlier described 
herein, the concentration of carbon monoxide in the 
cracked product stream from tubes treated in accord- 
ance with the method according to the invention can be 

35 less than 5.0 weight percent. Preferably, the carbon 
monoxide concentration is less than 3.0 weight percent 
and, most preferably, the carbon monoxide concentra- 
tion is less than 2.0 weight percent. 
[0027] Now referring to FIG. 1 , there is illustrated by 

40 schematic representation a cracking furnace section 1 0 
of a pyrolytic cracking process system. Cracking fur- 
nace section 10 includes pyrolytic cracking means or 
cracking furnace 12 for providing heat energy required 
for inducing the cracking of hydrocarbons. Cracking fur- 

45 nace 12 defines both convection zone 14 and radiant 
zone 16. Respectively within such zones are convection 
coils as tubes 1 8 and radiant coils as tubes 20. 
[0028] A hydrocarbon feedstock is conducted to the 
inlet of convection tubes 1 8 by way of conduit 22, which 

so js in fluid flow communication with convection tubes 18. 
Also, during the treatment of the tubes of cracking fur- 
nace 12, the mixture of hydrogen gas and sulfur com- 
pound can also be conducted to the inlet of convection 
tubes 18 though conduit 22. The feed passes through 

55 the tubes of cracking furnace 1 2 wherein it is heated to 
a cracking temperature in order to induce cracking or, 
in the situation where the tubes are undergoing treat- 
ment, to the required treatment temperature. The efflu- 
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ent from cracking furnace 12 passes downstream 
through conduit 24 where it is further processed. To pro- 
vide tor the heat energy necessary to operate cracking 
furnace 12, fuel gas is conveyed through conduit 26 to 
burners 28 of cracking furnace 12 whereby the fuel gas 
is burned and heat energy is released. 
[0029] The following example is provided to further il- 
lustrate the present invention. 

EXAMPLE 

[0030] This example describes the experimental pro- 
cedures used to treat a cracking tube and provides the 
results from such procedures. A comparative run and a 
run according to the invention were performed with the 
results being presented in FIG. 2. 
[0031] A 3.66 m, 4.45 cm (12 foot, 1.75 inch)l.D. 
HP-Modified tube was pretreated with sulfur in the form 
of 500 ppmw dimethylsulfide for a period of three hours. 
Dimethylsulfide (DMS) was introduced with 12.0 kg/h 
(26.4 Ib/hr) steam and 8.3 kg/h (18.3 tb/hr) nitrogen at 
204°C (400° F) and 0. 1 84 M Pa ( 1 2 psig) several feet up- 
stream of the electric furnace which enclosed the reac- 
tor tube. The average temperature in the reactor tube 
was 787.8°C (1450°F) during pretreatment. Ethane was 
then charged to the experimental unit at a rate of 11 .5 
kg/h (25.3 Ib/hr), and steam was charged at a rate of 
3.45 kg/h (7.6 Ib/hr) while continuing to inject DMS at a 
concentration of 500 ppmw. Ethane conversion to eth- 
ylene was held constant at 67%. DMS injection was con- 
tinued at 500 ppm for 9 hours into cracking, then was 
reduced to 125 ppm for the remainder of the run. Carbon 
monoxide production in the cracked gas, which is an in- 
direct measure of the degree of coking, was monitored 
throughout the run. 

[0032] In a subsequent run, the same tube was pre- 
treated with a DMS/hydrogen mixture at a 1 :1 (mole) ra- 
tio. The DMS concentration during pretreatment was 
500 ppmw and all other conditions were the same during 
the pretreatment and during the cracking run. The car- 
bon monoxide production in the cracked gas was mon- 
itored. 

[0033] The carbon monoxide concentrations in the 
cracked gas for both of the runs are shown in FIG. 2. 
Carbon monoxide concentration showed a peak of 8.3 
wt. % for the DMS only run while a peak of only 4.5 wt. 
% was obtained for the DMS/hydrogen run. The carbon 
monoxide concentration in the cracked gas remained 
higher in the DMS baseline run for several hours until 
the coke formed on the tube surface minimized reac- 
tions to carbon monoxide. These results clearly demon- 
strate the advantage of utilizing DMS in a reducing en- 
vironment. 



Claims 

1 . A method for reducing a concentration of carbon 



monoxide present in a cracked gas stream pro- 
duced by passing a hydrocarbon stream through a 
tube of a thermal cracking furnace, said method 
comprising: 

5 

treating said tube of said thermal cracking fur- 
nace by contacting said tube with a hydrogen 
gas containing a sulfur compound to thereby 
provide a treated tube having carbon monoxide 
w production inhibiting properties; and 

passing said hydrocarbon stream through said 
treated tube while maintaining said treated tube 
under suitable cracking conditions thereby pro- 
's ducing said cracked gas stream having a re- 
duced concentration of carbon monoxide below 
said concentration. 

2. The method of claim 1 , wherein said sulfur com- 
20 pound is dimethylsulfide. 

3. The method of claim 1 or 2. wherein the concentra- 
tion of said sulfur compound in said hydrogen gas 
is in the range of from 1 to 10,000 ppmw. 

25 

4. The method of any of claims 1 to 3, wherein said 
reduced concentration of carbon monoxide is such 
that the peak carbon monoxide concentration in 
said cracked gas stream is in the range of from 3 to 

30 5 weight percent of said cracked gas stream. 



Patentanspruche 

35 1 . Verfahren zur Verringerung einer Konzentration an 
Kohlenmonoxid, das in einem Crackgasstrom vor- 
handen ist, der durch Leiten eines Kohlenwasser- 
stoffstromes durch ein Rohr eines thermischen 
Crackofens erzeugt wird, wobei das Verfahren auf- 

40 weist: 

Behandeln des Rohres des thermischen 
Crackofens durch In-Kontakt-Bringen des Roh- 
res mit einem eine Schwefelverbindung enthal- 
45 tenden Wasserstoffgas, urn dadurch ein be- 

handeltes Rohr mit die Erzeugung von Kohlen- 
monoxid hemmenden Eigenschaften zur Ver- 
fugung zu stelien; und 

so Leiten des Kohlenwasserstoffstromes durch 

das behandelte Rohr unter Halten des behan- 
delten Rohres unter geeigneten Crackbedin- 
gungen, urn dadurch den Crackgasstrom mit 
einer verringerten Konzentration an Kohlen- 

55 monoxid unterhalb der Konzentration zu erzeu- 

gen. 

2. Verfahren nach Anspruch 1 , wobei es sich bei der 
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Schwefelverbindung urn Dimethylsulfid handelt. 

3. Verfahren nach Anspruch 1 Oder 2, wobei die Kon- 
zentration an der Schwefelverbindung in dem Was- 
serstoffgas im Bereich von 1 bis 1 0000 ppmv liegt. 5 

4. Verfahren nach einem der Anspruche 1 bis 3, wobei 
die verringerte Konzentration an Kohlenmonoxid 
derart ist, dass die Peak-Kohlenmonoxid-Konzen- 
tration in dem Crackgasstrom im Bereich von 3 bis 10 
5 Gew.-% des Crackgasstromes liegt. 



Revendicatlons 

15 

1. Un proced§ pour require ia concentration de mo- 
noxyde de carbone present dans un courant de gaz 
craque produit en faisant passer un courant d'hy- 
drocarbures au travers d'un tube d'un four de cra- 
quage themnique, (edit procede consistant a : *o 

traiter ledit tube dudit four de craquage thermi- 
que en mettant en contact ledit tube avec de 
I'hydrogene gazeux renfermant un compost de 
soufre pour obtenir alnsi un tube traite ayant 25 
des proprtetes d'inhibition de production de mo- 
noxyde de carbone et 

faire passer ledit courant d'hydrocarbures au 
travers dudit tube traits tout en maintenant ledit 
tube traite sous des conditions de craquage ap- 30 
propriees produisant ainsi ledit courant de gaz 
craque ayant une concentration requite en mo- 
noxyde de carbone en-dessous de ladite con- 
centration. 

35 

2. Le procede selon la revendication 1 , dans lequel le- 
dit compose de soufre est du sulfure de dimethyle. 

3. Le procede selon la revendication 1 ou 2, dans le- 
quel la concentration dudit compose de soufre dans *o 
ledit hydrogene gazeux se situe dans la gamme de 

1 a 10000 ppm en poids. 

4. Le procede selon Tune quelconque des revendica- 
tions 1 a 3, dans lequel ladite concentration reduite *5 
du monoxyde de carbone est telle que la concen- 
tration de monoxyde de carbone du pic dans ledit 
courant de gaz craque se situe dans la gamme de 

3 a 5% en poids dudit courant de gaz craque\ 
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